r 



09) B*mmtit (jp) 



02) t& m n & & (a) 



#^¥9-501424 

(43) %£9^(1997)2£10B 



(51)Int.Cl. 9 
CO 7K 
AO 1H 
AO IN 
CO 7H 
C 1 2N 



14/415 
5/00 
37/18 
21/04 
1/21 



mm* 

ZNA 
ZNA 



8517-4H 
8502 -2B 
9450 -4H 
8615-4C 
7804 -4B 



F I 

C0 7K 14/415 

A 0 1 H 5/00 

AO IN 37/18 

C0 7H 21/04 

C12N 1/21 



ZNA 

ZNAA 
Z 
B 



mat* *r & 59 jo m&m\z&< 



(21)tiiK#f» 


#H 3 F7-506274 






(71)fflBA 








(86) (22) (MSB 


2pjffi6^(1994)7 


£29 


B 






iTJV 3.- 1 «7-f 


(85)«ftStffimB 


¥J5£8*p(1996) 2 


£2 


B 








PCT/GB 9 4/0 


16 3 6 








W09 5/0 4 7 


5 4 








-3EBK— 1700 




(87)g|g£tBBB 


¥^7^(1995)2 




B 






— > 18 




(31)«$fc»£3g## 


9 3 1 6 1 5 8. 


6 










(32)«fcB 


1993^8/140 








D 






(33)«ifcSa*5BB 


-f^UX (GB) 










1652 




(3i)«jfc«£®## 


9 3 1 7 8 1 6. 


8 










h^— h 1097 


(32)«5feB 


1993*f 8J327B 






(74)wsa 








(33)«$fc*S3=3gB 


-f^'JX (GB) 































(54) jfta^tt&sas 



(57) asm 

(A 1 1 1 urn) CDa^P,^iKU5-5ifi:«^<» 



BEST AVAILABLE COPY 



-1- 



(2) %f mW- 9-501424 

2. n«^j{ciE^ij#-^ : 1 6iC7jk-rT ^ ymm&#-fz, mum i (;he*co#c 

3. (the family Alliaceae) (Dm^Ffrb^M U 5 5, st^ri li£fcta 2 

4. (the genus All i urn ) (D^/i^mBf L 5 5, lt*^3^ia^^^[ 

5. lefAce-AMPK'fcS, ft*^ 4 KlEfc^^^'&M 6SC 0 

6. ff^l (C|S«^^L^#ltt®e«^^- Kt5DNA 0 

7. H5t!ftK:@B?iJ#-5§- : 1 5(^^-rSfi^J^^-rS, l»*^6.^|E«cODNA 0 

8. fj|5fc]g6 (C|Si©DNA^Mt5Wo 

9. ^^-efc2>, ff^8^fSi£<D£^ 0 

10. *t$fen?&5, W*^8^|B«c0^^ 0 

1 1 . nmtLtntmm&tmm 1 ^iEiteo^£%i£^&ic^#K^5 ~t*^ 



(3) 9-5 0 1 4 2 4 

fett3te : f■ 1 ^>¥•l^i*5«ttJ ! iS^J»:S$^^■rv^S 0 

^r^-^-— if (v^A-W^i* (S c h 1 umb a um A) b, 1 9 8 6, N 
ature, 3 2 4, 363 — 367) ; 

^—^-1, 3-^/V*^— If (-^k (Mauch F) h, 1988, P 
lant Physiol, 88, 936 — 942) ; 

^ (TV^/V h (Broekaert WF) b, 19 8 
9, Science, 245, 1 1 0 0- 1 1 0 2 ;77^'^!)^ (VanP 
arijs) P> . 1991, Planta, 183, 258-264) ; 

s<— vf-is (j£TT?->&'&ts) (d/<- ^joit/ir ]) H (Robe 
r t s WK, Selitrennikoff CP), 1990, J Gen 
Microbiol, 136, 2150-2155; X ( V i g e r s 

AJ) <b, 1991, Molec Plant— Microbe Intera 
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(4) #^^9 - 5 0 1 4 2 4 

ct, 4, 3 1 5- 3 2 3 ; !?^n->a^ (Woloshuk CP) h, PI 
ant Cell, 3, 619 — 628) ; 

/u-r^feJlt^r^W (Bohlmann, Apel), 199 
1 , An n Rev Plant Physiol Plant Mol Bi 
o 1 , 42:227-240) ; 

U tfy — A^Ff&tt^SeU (o^ ^*5iT>*ir y h 1/-=>7(R o b e r t s 
WK, Selitrennikoff CP), 1986, Biosci Re 
p , 6 , 19 — 29; I/— (Leah) h, 1991, J Biol Chem 
, 266, 1 5 6 4-1 5 7 3 ;*7^^ (Carrasco) 1981, 
Eur J Biochem, 116, 185 — 189; ^</V / 1/ (V e r n o 
n) h, 1985, Arch Biochem Biophys, 238, 18 
-29; 7*7- 4 J^-tS&Xf'VW^ y (Stirpe.Barbieri), 1 
9 8 6, FEBS Lett, 19 5, 1-8) o 

^f^>(cttf/M©I&«M j - AMP 1 (SLfS^tt^n^^l) *5 
cfct^Mj - AMP 2 : M i r a b i 1 is i a 1 a p a ^^^^^^^ (#5 
a. (C a mm u BP A) h, 1992, J Biol Chem, 267:2 
228-2233 ; SBS4*flPttJK^0BIBWO 92/15691 19 9 

2^9^ 1 7 0 4*BB) ; 

A c — AMP 1 «fc IE A c — AMP 2 : Amaranthus c a u d a t 
u s Olf^P) {-7V>T)V Y (Broekaert WF) h, 1 9 9 2, B i 
ochemistry, 37:4308-4314; SBR^fffUJH^BfllfJWO 9 
2/2 1 6 9 9 ^Wm%. 1 9 9 2^12fllOB <&W> ; 



, ' 'I • 

♦' 

(5) 9-501424 

C a — AMP 1 : C a p s i cum a n n u u m Bm — AMP 1 : B 

r i z a m a x i m a frbs & "btRcliljlgcOgf 6g : D e 1 p h i n i u m , 
Catapodium , B a p t i s i a jo =fc t ^M icrosensis c£> 
£^ifm<^M#)^Jl,l±i£*Lfc (H^f^ffill^fgWO 9 4/11511^ 
1 9 9 4^5^ 2 6 0^1) ; 

R s -AF P 1 (taXM^n-T^ > 1 ) *3«tt>*R s -AF P 2 : R a p h a 
n u s s a t i v u s (DW.^frh ("ry* (Terras FRG) b, 1 9 
92, J Biol Chem, 267:15301-13309), *£hXf\Z. 
HilGD^Eilf. fciilfBn-AFPl^±t;Bn-AFP2 : B r a s s i c 
_a_ n a p u s /^gj. B r -AFP lfejlt/B r-AF P 2 : Br a s s i c a 
r a p a Sa— AFPlfeJlI/Sa- AFP 2 : S i nap i s a 1 b 

At— AFP 1 : Arabidopsis tha 1 i ana ii^, D 
m — AMP lfeJ;TOm-AMP 2 : D a h 1 i a m e r c k i i fr>£), Cb 
— AMP 1 joJzt^C b — AMP 2 : C n i c u s benedictus 
L c -AFP : Lathyrus c i c e r a frh. C t — AMP 1 :fe«fctJ*C 
t -AMP 2 : C 1 i t o r i a ternatea ^b (mWM^&WJkWW, 
WO9 3/0 5 1 5 3fB^f, 1 9 9 3^3^180^1) 0 

e«*«m$-ti:Tt «tV^. SM^lBf^^- Kt5DNA (cDNA^p 
DNAt'fcotti^) Sr«t«3rt^^K(g|j|LX', h7^ v 5 ^ = »y ^flS^IF^-C 
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(6) 



#3S¥9 - 5 0 1 4 2 4 



W5F7^^i^5/^^/^|j: s ifMI ^R h i z o c t o n i a 
s o 1 a n i LTfp]± LfcaffiteS: *> (n— (Logemann) 
h, 1992, Biotechnol, 10:305-308) ; ^^A^" a - 
=f-^r=->"^^Wt^> h7^^^7^^^^lt Ps eudomona s SO 
^ffi'M^^*fLTlRl±bfcig^:tt^^*> (#/W&-?- (Carmona) b, 
1993, Plant J, 3 (3) : 4 5 7 — 4 6 2) ; 3^-}"— if £3§ 
h^^^v^ — liftjg ^Rh i z o c t o n i a _s_ 
o 1 a n i ^MLTrfr^Lfc&ffi'fcgr^o (^n^y— (Br og 1 i e) <b, 
1991, Science, 2 54:1194— 1197) 0 

^»»btbfc„ ##MftJfll5NK*S&K (SIT, nsLTPilf*) li*^P(Dl 
fco— i£(E>® efffe «9 , ^rtL fi-f >- bT h p -CBS/MS* fiSBJS/WB'IH! 

o s e sc tt 2 jg^ rb y i/m sr * fc m o^M^f k-g^ £35$: £ s ^ £ ^ -e # 

tf^WHSih/rv^ : 

S p i n a c i a oleracea (So — n s LTP ; ^<;vy;s;V h (B 
e r n h a r d WR) h, 1990, Plant Physiol, 95:1 
6 4- 1 7 0); 

R i c i n u s c o mm u n i s (C B — A, CB-Bioit^CB-C ; ^ 
(Takishima K) h, 1988, Eur J Biochem 
, 190, 107-11 2) ; 

D a u c u s c a r o t a (Dc — n s LTP^fciiEP 2 ; & (S 

terk) h, 1991, Plant Cell, 9:907-921) ; 

N i c o t i a n a tabacum (T obLTP (Masuta 
C)h, 1992, FEBS Lett ; 3 1 1 : 119-123); 
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(7) t^¥9- 5 0 1 4 2 4 

H o r d e u m vulgare (P A P I , 1 vyf^f "~ v ? -r — ^ ( 
Mundy J, Rogers J C) , 1986, Planta, 169: 



5 1-63 ; 

Z e a mays (Z m— nsLTP;^-y>-(Tchang F) 19 
88, J Biol C h e m, 2 6 3 : 1 6 8 4 9-1 6 8 5 5) . 

7c (7nyf^it;*^- (A rondel V, Kader JC), 19 
90, Experientia, 46, 5 7 9 — 5 8 5) „ bftifcOfiE^tt 
* < i t «TO n s L T P 5 r i L t ^ rtU-<fc 

(^^— ^ (Sterk P) 19 91, Plant Cell, 3:90 

7-921 ; v (Thoma S) £>, 1993, Plant J, 3:4 
2 7-4 3 6) c 

^n s LTP ( R a p h a n u s s a t i v u s #E4$Mff)Jjf g-(5j«aff) t 
*^$tb5 t(^(CO^|E«4Lfc (HK«FWttJR^§B^WO 9 3/0 5 1 5 3 -^PJ 
*B3\ 1 9 9 3^3^18 0^) o Rs-nsLTPlWyk^PtlilO 

j**<©i8si*ri&*u ffio««jas^fc©a*o^mwigst^sesri: 38- 

5 3%©IE?IJ— &«:j3H-o ^oT*^0J#b(i, n s LTPi&S38£4&?fc*fc:*tt- 
^KWf-^VN-C^fiJ^^O^-x^^S^bTt (f7^ (Terras FRG) 
P>, 1992, Plant Physiol, 100:1055 — 1058) „ 

^eVi- (Molina A) h (1993, FEBS Letters ;31 
6(2): 119-122) ft, ^^^(DWi^ bTpfH& C lavibacter 

mi chiganens i s s u b s p . sepedon i cus x P s e 
udomona s solanacearu mfe J; t /Fu s a r i um s o 1 
a n i (PtjSafrBagi-S 4«g<Pi£— &g£g (CW18, CW20, CW2 1 



(8) <ft 3i*P 9-501424 

, CW22) srMtbfc zti%<Dm&n<vT 5. ymnm\zmyofrb<D®t*a<vn 

s LTPtliP'Cfeofc (— fH-5#:g3 2 - 6 2%) 0 *@[S]g6Sf (CW4i) 

mm^mmwo 9 2/2 0 8 0 l-?§-0J£ffl» (Uni vers i dad Pol i teen ica de Madri 

d; 1 9 9 2^11^26 B<kPJ) y ^f€116f 

6ICW18, CW20, CW2 l&itf CW2 2) tf^^ftStt (^{C^ 

^P^^i^fetm^ttSeKf*. **?m (the family All iaceae) <Dm*fr 
%f\z-**?m (the genus Allium ) frhm$rtZ> ^ t ^T*# £ 0 ^ixb^^e 

#3g^i£ib{;i, ^^JzSll&K^^i-Sr iridic XfifclM 

^:%PJ^J:Sfet^^Mag(^^-7^^r ( A 1 1 i urn c e p a , oni 
on) <Dm+frb)¥.m£tl. WTAce-AMPl ( A 1 1 i u m c e p a - 



(9) 9-501424 

m^^tt^n ?m ^ i ) <t Ace- am p i te—j£mm<DWwmmvkn 

Ace - AMP 1 W&W<DT * /^SB^lJfi, §6fC©i£g§E?lJfc;tK: <fc «9 , *3 
i^lAce-AMPl c DNAia^iJ<^^{Cj; <9&:j££fltc 0 Ace -A 
MP 1 Wl^to, Ace - AMP 1 fi«*tf)ffi&&i&:»&a>#fM#S 

WIBSffiMeK (nsLTP) b&ftmZ-temX*hZ>t)K %&Ofr<D&X"n s L 
TP <hESiJ£*L<5 0 Ace - AMP 1 figEfclOi-^-C© n s LTP«M& 
*^T-r*ffilt0 2 2%^*3V^TS*5o n s LTPi ttit L~C A c e -AMP 1 
fi*L< TJV^=. WZ.'&ti (9 3^^^ 1 9©7/^y ; 75y»ti©ft2 
0%^T7V=¥->^fo5) „ MfBfcife^fcJ: ff©nsLTP(«4#) 
fiH4S:^bit„ U^LAc e - AMP 10»4Mttlin sLTP©t?)J;^ 
^#93^ (HJS«aj7©Jt««K»S:#fig$tLfeV^ „ Ace-AMPllitfci 
■V^JCHJStt, &&T}mz&m<Dtiat:ffi£tiLtt-t 9 $f)f:Ace-AMPl© 
fcL»£&?&t£Wu ty©#iSETt*IF«Lfc^i: n s LT 

P©fc©j; D3f L< flSV\, ^CAc e-AMP 1 JiJ!gSCfc^ett£<bfcftV^ 

Sl^tbfcn s LTP i^fltbT, Ace - AMP I 12 y tf?y— -A^b 5 h = ^ K 

y r~-y ^jrast«:eaL#&v^ t^^titc 0 mvmm&tvx, a c e — a 

MP 1 & = — c DNA^ a — ^co^itfi^W^nMeW^it^tt), r*L 

fc*tL|!Efcltf>n s LTP^n^ Kt5 c DNAIiyneif l^t>0 (JSJ60H 

flS£4W4a = — K-t"5DNA««i{*:<z>5!i3ftS:pr<l6^-t-5 0 DNAlB^JfiUE 

fe©7^; yaffil* tjn^i-sa*, *fettia?ij*tt4*ft3fe©DNA7>f'^7 y — 
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(10) iSfSf 9- 5 0 1 4 2 4 

^ V'^-^- K^n— ^fcfi c DNA^ ci — y^fflV'T, ^/ADNA7 / f 7*7 y 
»-r5«iJ^iB?«4:^tp-i:*s-e#So t£oTTO£^te (tifc\tt<Di&<D) S3 

Ac e —AMP I cDNAfiHJ&^|9{c:BE4febfcPCRlC3£<5<^ci— =V 

»»Ifif KtSDNA (rWlcDNA^n-V, <7VADN 

A* n-^' */cfi^TO^M^^g^fflV^TS^^t^tl,ycDNA-efco-C 1 b 

/HHH ( Escher ichia c o 1 i ) i/n. — K^^^JKUl ( Pseud 
omo n a s ) *3±U»i^n5. W^^flS^fi, J§*£;ftfcfi&i!Wll&*3 
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(11) 4*at¥9- 5 0 1 4 2 4 

-fZ>^trfX%Z> (T?as<?T V <?J± ( Agrobacter ium ) T i ~f 
(microprojecti le gun) #if) „ &l^TiM fi, 

tztx.i-£MM, t> J? (canola) N tv71), f- h!)^3y s 

^=f— % y^=f, 'mpE-rf. -f^=*\ ^w^ 3x ^ 

fflt^o mu±yote.mi$.m-i, tjm^mmt\^x^w^<Dmnn. ttbrnz. 

*D6fflSe«Ba^tc:— JlS:W{^:ffiv^e>i^■Cv^s, JliffliLtg^L^S^t y 

(dtm^ mm^x^^^^^t^x^nm^tzamm^mm^^-r^ 
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(12) tif&W-Q - 5 0 1 4 2 4 

■Silt Ace - AMP 1 tCOV^TO^^^lft^ta-v h ^7 A 

0 2 fit, ilAc e-AMP l©HPLCyn7^-;^ito 

Bl3f4 x Ac e-AMP lfcit>1*©tW!|$l^f^iief©7 5y 

0 4fi, Ace-AMPl c DNAfeit^SllR$tLfcMfiK(DlB^J^^i- 0 
0 5tt, ^**-p FAJ 3 0 3 3'*±t;pFAJ 30 3 4©0-Cfc« o 

sh^j#^- : 1 - 1 4 nm 3 ^ ufc7-;y ^ia^ij^^-r : 

@a?lj#-i§- : 1 tt^A c e - AMP 1^*5; 

m?m^- : 2|iRs-nsLTP ; 

E?iJ#^: 3iiSo-nsLTPT*$>5 ; 

I£?'J#-§- : 4 ttE P 2 ; 

Sa?iJ#-§- : 5 foT o b n s L T P ; 

BB?iJ## : 6ttL'e-nsLTP "Cfc S ; 

Ma?iJ#-§- : 7ttCB-At*fcli ; 

gE?iJ#-§- : 8f4CB-BT*foS ; 

@a?iJ#-5§- : 91iCB-Ct'fc5 ; 

Ba?!l#-5- : 10I4PAPI ; 

ia?iJ#-^- : 1 1 ttCW 1 8 T?*>5 ; 

@2?iJ#-*§- : 1 2 {2CW2 1 T*£><5 ; 

Sa?U#-^- : 1 3 !±T a - n s L TPtfcS ; 

@a?ij#4§- : ! 4(4Zm-n s LTP"Cfc5 ; 
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(13) %fWt¥-9 - 5 0 1 4 2 4 

@fi?'J#-5§- : 15-16 itm 4 COIB^JSr^-t" : 

§B?'J#-5§- : 1 5 f4A c e - AMP 1 c DNAtf^gfBB^J-CfcS ; 
|B?IJ#-5§- : i 6 {4^60 c DNA%mfrbmm&thtcAc e - AMP 1075 

@E?iJ#-5§- : 17-25 14* 5 Wfcsj" y * : 
EJ|J## : 1 7liOWB 1 1 ; 
SB?iJ#-5§- : 1 8J40WB 1 1 6T*fc5 ; 
IB?lJ#-5§- : 1 9HOWB 1 1 ; 
IB?'J#-5r : 2 OliOWB 111 ; 
IB?lJ#-5§- : 2 1 ttOWB 1 3 2T'fc5 ; 

IB?iJ#-i§- : 2 2iiOWB 1 3 3 ; 

@B?iJ#-8- : 2 3 liOWB 15 8 ; 

IB?iJ#-5§- : 2 4 liOWB 15 9 T?£>3 ; 

■EJ!I## : 2 5 ttOWB-l 6 0T*fe& o 

1 

(Broekaert), 1990, FEMS Microbiol Lett 
, 69:55-6 0) 0 2 0 (7 /U*— Stffi) *R«Bg8c*3 J; 8 0 /* 1 

©jfciSllS^fiiiSfS (2X1 04J®^-/m 1 ) &/HWC\ (half s t 

r ength) ^W^af^ Fp-^o7 OBJfiA) SfcttC a C 1 2 
fc±t/KC 1 &^*L-e*LlmM*3,fcU 5 5 OmMOft^lSi/jliJ; SfcSSSnL-fc 

o 

V^fco ^it5it^±tiJ{4K2 HP04 (2. 5mM) , MgS04 (50/xM) , C 
aCl2 (5 0^ M) , FeS04 ( 5 m M) , CoCh (0. 1 n M) , Cu 
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(14) ^^¥9 - 5 0 1 4 2 4 

S04 (0. ljzM) , Na2Mo04 ( 2 ju M) % Ha B Os (0. 5 p. M) % K 

1 (0. 1 u M) > ZnS04 (0. 5/iiM),MnS04 (0. lyM) , # jV 
=»— (10g/l) , TXs*7*> (lg/1) , ^^-^ (2 Omg/1 

) , ?t^/->h-;v (2mg/'l) „ f^-^V (0. 2mg/l) , f7^V 
-HC 1 (lrag/1) , fcitft'U K^i/y-HCl (0. 2mg/l) H 

SU^IBb/«CVNRBl5iS»^tt71f y • X/U^rJJ* ( F u s a r i um 
c u 1 mo r um ) (ftlMI 180420) T'fo 9 % -Y y^ra^— 

2 5tt48ffitTWc 0 KJN-OfetJSE0i£tt (if/ml) fi % Tyt'fil^ 

*5t» <^ 5 o %mmwjk& j §-z.z>pvft<D&A-e7' ^^co^ft^fijofct 

0>-efc3£:3£lS£J'L5 (=5 0%tSJiiaih^Hi-5*|R^*) . iiTOJJb^fi, 

0 ^ft?*> S £ JfeSSl * tl5 0 4fcIE!RftMf4. 4 8 tim&Kmfe £ *LfcJ£*4&© 5 
9 5nm(^(t^PMS^?)3 0#&teSOj£$*bfc 5 9 5 nrnt^CtSPMIr 

is*3 ox;-eiB\mmm&ft\z:m^x--&, m%m^tc 0 $kTj?v— ^mm (2% 

h y Zf h ^ ; 0 . 5 %{&$L&T;tf u (::«&^Jg 1 0 s a n 

m 1 htaZ> J: 5l-$B0£^lLfc o ryn-h (80^1) ©siJSfiSiWKSrSFJS 

9 6!>s;V$^07'U-hrt"e7^/^-8ff^ (2 0m 1) i^DL, %@ 
Sitrfc. 2 8°C-C*3 0^*5 J:t>*2 4 0#rB^-C>' d r^-<— ^{d, 

ga^Kyaf^r^hP-^/D^ (Di f co) *3ctt>*0. 5 %{£it£T;tf 
^ ^3 o "C V ^Tz. 0 roigil!!^l:felt5it»Wffli (1 O'jSBlia/m 1 

) 8 0 ix 1 £ 2 0 m 1 WfcfclfeiSfStca&jn Lfc„ 
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(15) *HS¥9 - 5 0 1 4 2 4 

mmm 2 

( A 1 1 i urn c e p a ) S^fcO&Stt, l$^Mef«fttti 
lOOgro^T^tf (AVEVE±5 4 -</U^— ) £• = — h — * ;VX»1®%t 
#^nfc*aife#^$r4°CT:'2 0#^, 10mM(DNaH2PO4 1 15mMtf)N 
32HP04, lOmMOKCK 2 mMOE D T A^o £l>* 2 mlVKDf^^llf £-3- 

^r-r^7K^$^^ttm^M®M2 oomi -r*ttt±jLfc 0 ttiij^^^^ y-^o, 
<>xtemm&mfti%m*bftMvtc 0 nhritz^tam^m^m (5, 00 ox 

%Offl^*Sfp£etfcU 4°C{-— SJkftSi irt-J: 9 i2:7h 0 7, 

0 0 0 X g"C3 0#ra©8^#|«I8H^ 10 0ml <D^S;kK:?fiS$¥U 

£:5 0mM NH4 A c (pH9) iCH^L, 5 0 mMWNH4 A c (pH9) «f» 

mV^-V-v) (12X5 cm) Ki^ilLfc. # ^ A £riii®Lfc® effing 

Srffing&ifcU 2 0 0ml©50 mM©NH4 A c (pH5. 5) fcffS&fUfc 

o 

^(Dumtm^mm^. ( P i >9) seKi^-e&s. co®^-srii^j3 

*^**r ( Allium c e p a ) Ojt»4#lttI 6 f ©iSS 

( A 1 1 i urn c e p a ) ^L»5fe4fettSejC<D^MlK>fc«>0|H|81S 

>ft2 0 0m 1 4&£ttgeSCM#&\ 5 0mM(ONH4Ac (pH5. 5) ^"C 
¥-WitLtz.Q-±7T D— ^. • W • ^7d— (7T/U-7V-T) ( 
10X1. 6cm) C#4lfc. *7i«*2. 0ml/^t'5 0mM^P)2Ml 
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(16) ^¥9-5 0 1 4 2 4 

T'»NH4Ac (pH5. 5) <DJgMm&*3&\Z£*) 1 8 OftlSHz.t>tiiiX&m 
tl^tKDmftfrb 1 m 1 ©WiftSr&jfg&Jfetc: «fc 19 ffc^-fr, 1 m 1 W^TkUlf? 

^d-^ ^77^- 19. ttttiiSKiTs'iM'Jgiffi (JgifiB) t©CaCh 
*5«ttJ«KC 1 ©#&K^bTSft3Jffi£i4«rfco*i>/j;< £ 1> 2 
b^5if>S^V^$|/«etn:^ffiSt4b 0 — ^ fcP>tW:*fcl. 5M©NH4-7tr- 

iO^V ^#<Z> ^ SrigtS HPLCIdiot^b fcflHR b fc 0 £ O t°— ^ M 
^lml*0. 1 %T F A (hy7/^n^) -eWtLfcPEP-S (#7L 
«fIJ #C2/Ci8 % 7 7^J/7) (25X0. 4cm) f^J«bfc 0 

^7A^lml/^tO. 1 %T F Afrb 1 0 0%Ti? h— YVjV/O. 1 %T 
FA*T?<7>iffi||iai^ia^«t >9 5 O^Wtefrfco-CJgMbfc, ^W^^2 8 0 n 

TiU^A-Rl^l-) = 1ml •?i<om&* 1 %&\^ J^fEJftU 1 m 1 ^^@tR 
K??*g#?U H20m 1 ^MMM 1 0|E«fe^^ofc^T3lCKttT y-fe^ fdtt 

mi.1t (Jg*S:l2I 2 OJb^^/Wc^i-) 0 MQL&<D&.&tj:1g:V}<Dm&*~-?$: 
Ace -AMP 1 ( A 1 1 i urn £^£i.-^4ttt7 , nf'f ^ 1) kWA, 
t- 

»»ibyhSi»^«sttse«A c e - amp 1 <D&=f-mm. 
mm b/tst»^«5ttig s w<0$HP*5t& * p, £##f bit. Kf^/«t h y 

>7A tKU V ^7 5 Ky^*5t*»I (SDS-PAGE) rtTjlSWT'V^ 
h^/U (77^ (P h a s t G e 1 ) 8-2 5%, 7 7^'>7^b 

) ±t'7 7^ h-^fA (PhastSystem) (7?;l/7j/7) Sl^Cfckib 
36«U:«fc <9^JSbAc 0 «JN-M««ffitt, 2 0 0mM©F!J^-HCl (pH8. 
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(17) <&m¥-9 - 5 0 1 4 2 4 

3) % 1% (w/v) SDS, mMWEDTA, 0. 0 0 5 %y n ^'7 zc J — ,v 
■fjv—^ fei^iJi^WfEb/jSl/^SD 1% (w/v) v^^y hy h— /U (DT 
E) $r-g-^rLTVNfc 0 «SC$k»&lcfi6«& 1 2 . 5%^^yi/7^ft K^t- 
@;£U $B&&Lfc. : t ^ — ^ ^a-^y*3j:tJ«f^=y^ (Heukesho 
ven, Dernick) (1985, Electrophoresis, 6: 
10 3-112) (dt£5o Jt«OfcJ?>tcSc«i$^:fc^a:^— fiTISOfcW 
-Cfeo7c : U 7— t?B (9 7. 4kDa) „ ? ^ifcffTVl^ $ ^ (6 6. 

2kDa) % ^'7;l/7'$y (4 2. 7kDa) % y ^ T ^ t h*7— t? 

(31. OkDa) , ^XMJ y t t'v- 3 > (21. 5kDa) , *5 

£T>*y A (14. 4 kD a) 0 

j1tc*5J;T>^j1^cA c e-AMP l©SDS-PAGEMl-=t^ ^tl^tl 
mi OkDa &>£Xf2 2 k D a tf)ifi— K^lStf) b*Lfc 0 ^4#*J 1 0 k D a 
<DM7uAc e-AMP 1 fi % 2 0 k D a *McOgeK(-ot ffi^flMfej&S RTtg&:7 
7^Fy;l/-W'f^7^- (Phas tGel High Dens i t 
y) (77^'>7) ±T'©|^MSDS-PAGEiaot]|gt5ri^f 
#fco '*n— X— 12 (Superose-12) (!7 t-A-^ v-T) _kT?<£> 

jfllCl J: c e - AMP 1 V>&*mmi£\ZL£tll£ s m 7 . 5 k D a <£>4it«S# 

fetl/Tto ^jItcAc e — AMP 1 (dO^-CCO 2 2kDaM^SDS- PAGE 

rn#"7 (Dubois) P> (1956, Anal Chem, 28:350 
-3 5 6) <F>7z*J—tv-W&zfc, *5«tt53£!pi LT<Z>D-^/u =— ^Sr^v^ 
*WM-^*ir<Z>S!I^f4|»ttt?fe <9 s Ace - AMP 1 1*7 ]) = vvWfc^T 

^jItcAc e - AMP 1 te'MM?-*— s^&&S-£.tefr-ofz<DX\ Ac e-AM 
vuSffliJ^fi, rtyU-v V (El lman, GL) (1 9 5 9 ;Arch Bi 



0 «• 



4 



(18) W*¥9 — 5 0 1 4 2 4 

ochem Biophys, 8 2, 70-74) ©'^ft- h n^S^^&fC 
«fc 9 1 0m 1 ^MSK&fflV^T^ti*:,, iS7cS£5TON-«:l 0 mMCOD T T ir 

Ace - AMP 1 5 / ®?ia^ij^^ 

v^T^ ^^S^r^7 5; a. (C a mmu e BPA) 1 9 9 2 ; J Bio 

1 Chem, 267:2228-223 3©Ei(:^otS-*y^>i/7^ 

K^^/wkt-j; ywmvfco ^mp e p -s (#7LSf^y*c2/cis) (7 

TVl^W) #7 -A (25X0. 4cm) ±X<DH P L C id± <9 Bfc* Lfc 0 S- 
*^#^v^7 5 K^f;WbI6f^ *7^^0. l%MJ7;wtnilfi (TF 

a) a»e>o. i%TFA^t7t h- h y/w*t?©Eiftais4gBaT?SE(irr5wi: 

/^K'^t^fAX) 1 2 0A7t7-ff- K • ^ 

Ac e - AMP 1 SrBS^J^-t-Slk^OOW^tcit), Ififl4N^»^ti 

FRG) te±5J&&»r#frjtfca>o;fc0>-C x Ac e-AMPl?:xyH7 , Df^ 
tfAr g-C*5«fcTJ<As p-N (M^S b tBB^J^ffl, y , FR 

*V7 5 hVf/WbAc e - AMP 1 {£o£ N ^§t£ftfc*/h0>36«/B**Jfc 
(w/w) *3«kU«*ig|$tL^:JB:^:>i' ^^r^^— i/ 3 ^tifm&MRl IsXfffrtitc. 
IfcV^-emikZtllZ^T-h'&s Pep-S (#7L5t'>y*C2/Ci8 ; 77/^ 
v-T) 7J7A (25X0. 4cm) ±X\ 0. l%TFAi»60. 1%TFA^ 

^rr-tr h= h v **"e<Dffltmmm9e*3Mii& 1 o o^t'im 1 /$Hc*s^-Ofli^ 

5RP-HPLCfc«k«5^|«IU3t. Ar g - C K «fc StHffctC «fc o-C4>fc < Hi 
0«a<O^Ht^/j:^^ KiWoft, -tLttfEtCAc e -AMP 1 WJfctfcttfl! 
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(19) 1?t¥9- 5 0 1 4 2 4 

&B&^TA c e — AMP 1 ©— &«5g£?iPfflBg Lfc 0 

Ac e -AMP 1 /^Ifi^iJte, TffiSr^«)fcffi* WffltffcflSa* 0^4*S6<J 
JUStteMEGW (nsLTP) <t«B^»-fflHH4-efeSr taULfctliStlfc : R s 
— n s LTP, Raphanus sat i v u s Dfjj^/^ (t" "7 (T e r 
ras FRG) <b, 1992, Plant Physiology, 100: 
1055—1058) ; So~n s LTP, Spinacia o 1 e r a c e 
a.©I^f> (^/UlssvU h (Bernhard WR) £>, 1991, Plan 
t Physiology, 95:164 — 170) ; Ep2« D a u c u s c 
a r o t a (DjgiH&^/^b (zygotic embryo) (^^ — ^ (S t 
ark) <b, 1991, Plant Cell, 3:907-921) ;Tob 
LTP, N i c o t i a n a t a b a c um iP&^(7Xj' (Ma s u t a 

C)h, 1992, FEBS Lett;311:119— 123);Le- 
n s LTP, Lycopersicon escul e n t e h ( h^^ — i/ 
=>- — (Tonnes— Schumann S) h, 199 2, Plant 
Mo 1 Biol, 1 8:7 4 9-7 5 7) ;CB~A, CB-Bfci^CB- 
R i c i n u s c o mm u n i s ^r/fcfl* h (^^fv'v (T a k i s h i m 
a K) h, 1 9 8 8, Eur J B i o c h e m, 1 9 0, 1 0 7— 1 1 

2) ;PAPI, Hordeum v u 1 g a r e (DM^frh (-v Is"? 4 — *5«fc 
tFn i?^ — X (Mundy J, Rogers JC), 1986, Plant 
a, 169 : 51-6 3 ; CW1 8fe«fcTJ*CW2 1 % Hordeum v u 1 g 
are (DMfrb (^r V ^ (Molina A) h, 1993, FEBS Let 
t ; 316 : 119-122) ; Ta — n s LTP, T r i t i c um a e s 
t i v u m fl>£> (i^E- l^(Simorre JP) h, 1991, Bioche 
m, 3 0 : 1 1 6 0 0- 1 1 6 0 8) ;Zm-nsLTP % Z e a maysffl 
^/M><b (^-^(Tchang F) b, 1988, J Biol Chem 
, 263: 16849-16855) „ Ac e-AMP 1 tZthb<Dn s LTP 
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(20) 9-5 0 1 4 2 4 

o M$]<D9m<DNM1QT SmtAc e -AMP 1 cDNAO^^ WKIE 
|g]3^^b/cn s LTPIB^IJ (Ac e -AMP 1 ^fl-CD-f ^"COIB^O) <7>Jfct£ 
4, 14, 30, 31, 51, 53, 7 7 *3 <fc T>* 9 3 (#-5§-{iE] 3 

\^tz.i><D):mykmMm a, i, a, v, m) $-it\tt&tmm (f, w, y) 

tt, 2 , 7, 11, 17, 18, 34, 37, 41, 54, 61, 64, 69, 
7 3, 8 2, 8 5, 8 7 &£Xf9 6{4^fo3 ; y ^{i2 5 joit/7 4{&\Zfo 
5 ; tStai (H, R, K) i±4 7:JoJ;t>*5 5 £*X 5 ; t Kn3->a 

S (S, T) fit 4 3*5£t>*8 8{£}Clfc5 ; bmz&ft£tltzT X/*? *c^mte 
4 6{£&£#><5 0 Ac e -AMP 1 fi^O^^-fe^f-^^e^— 7{C1§P^6<J^— ife 
TlE<D{£g(e::ioV^^ft5 : 2, 18, 6 l*5j;z>*6 9m^m^X^ 
^rMB^htl^^ ; ^:tl^tL4 6, 5 5*5j:t>*8 8 thti7*s<9 
^g?, y ^^*5it>*-fe U ^Sr^fc&V^ ^otn sLTPISf©MS©5 
*>#&2 2%^A c e - AMP 1 td&V^Ttt^fb UTV^ 0 $ bfCA c e -AMP 
lfi, \ttfiAz.m^T j^~^mz-&K) fo<D-t^<X(DWL$nn s LTP SB^'J <t H 
45. Ac e - AMP 1 1±'>^< 1 9i®7/V^r-y^tf^, nsLTP 
m&M I P<DT;l'*r~>'(DmZim (So-nsLTP) /6^6f@ (Zm-nsL 
TP) (DffimX*$b% 0 

(U—=7— (Lehrer RI) h, 1991, Cell, 64:22 
9 - 2 3 0) , /3 — s f-7x.-yi/'y K (Selsted ME) h, 

1993, J Biol Chem, 268:6641-6648), *5«tT>V^ 
Vr**/^ (n^^- (Romeo D) h, 1988, J Biol Chem 
, 263:9573-9575; f-f-u (Gennaro R) h, 1989, 
Infect i mmu n, 57:3142-3146) ii%f\^T J\"*c=- l/kZ'M 
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(21) #*SP9 - 5 0 1 4 2 4 

Ac e - AMP 1 <D&Mftm&<D&femz^^T<Dm<Ott9l<D&%:&'ti 
F u s a r i um , c u 1 m o r u m <D}fe^-&*£^i-tZ>MmmMX S fo&lR 1 - 

pH7) "PC 1 0 0 m g/m 1 OK»I6R^b*ot^fc 0 »ISf©7y 

^— h ^t*k ioo °c<Dm* <DffiMx* i o -ftmMm-tz z\t\z.£y, m^fc&n 

m%ft^tc 0 m4t<Dtl£>K7 p v'rT— J g&4 0 0/i g/m 1 T^PL, 3 7°CX 
1 6 B#WH ^dr^^— h L^Co 



SI 

Ace-AMPl «DiaK»iStt©£ JEte 













10 0 


8 o'cx-i o^ommh 


10 0 


9 o°cx-i oftotm 


10 0 


1 0 0°CT?1 o#©jnn& 


100 




8 0 




5 




6 0 




9 0 



Ace - amp i (DtfLMffim&temm i o ox:^x(d i o^©Mia y> 
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(22) ¥r&¥- 9-5 0 1 4 2 4 

Ace - AMP 1 (DttMM8hfl 

ISgJ h (Broekaert) 1990, F EMS Micro 

biol Lett, 69:55-60) {C^o X?ft>tltz 0 TfE<DlTO*£/i! 
V^fc : Alternaria brassicola MU C L 2 0 2 9 7, 
Ascochyta p i s i MU CL 3 0 1 6 4, B o t r y t i s c 
i n e r e a MU C L 3 0 1 5 8, Col 1 etotr i chum 1 i n 
demuth i anum MU CL 9 5 7 7, Fusar ium c u 1 m o 

rum IMI 180420, Fusar ium oxysporum f . 
s p . p i s i IMI 236441, Fusar ium oxysporu 
m f. sp. lycopersici MU C L 9 0 9, N e c t r i a 
haema tococca =i is a ^ • ~7 r ' ^- V*T 1 6 0 — 2 — 2 , 
P h o m a b e t a e MU C L 9 9 16, Pyrenophora t r 
itici— repentis MUCL 30217, Pyriculari 
a o r y z a e MUC L 3 0 1 6 6, Verticillium d a h 
1 i a e MUCL 6 9 6 3, 

nnm&f$.mMt%i& (smf) (mmmi^m) i^tiMUjisimMfc 

£T>*5 OmMi^SJ; 5 t-C a C 1 1 £M?E UTc^O (SMF + ) * 

tzteffift^^^h<D (smf - ) £r/f^-c, mnmmm&n^m^m^MM 

i*<Da«iiMC^f5Ac e-AMP \<D I CsofC^^ 2 
^r*Lib£|W]— ^T-CTIE0 3MM^n s L T P Kov^afl^Lfcfc© i: JfctH- 
5:Rs-nsLTP (x — ^fi^* (Terras) <b, 1992, Pla 
nt Physiol, 1 0 0 : 1 0 5 5 - 1 0 5 8 J: 0 #fc) , Z m - n s L 
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(23) 9- 5 0 1 4 2 4 

T PteXXfT a - n s LT P (is^rU (Simorre) h, 1991, Bio 
chem, 30:11600-11608 G9fEgc(-t£o X^M) „ 
t§±fiSMF-*5j;t>*SMF + <Dffijj\Z.3s\,^X, Ace -AMP 1 ft 1 0 u g /m 

i mi »Miz.mm sxmmstx-i 2ii0Sint'<t^5 o%puh-t-s 

o ^oTA c e -AMP 1 teJ£«lh*^ Wt'&^r^$>5^ffi#^JW4SG 
Ace - AMP 1 ^SMF + fC*5VX SMF" £ {5<t As¥mm^$)X 

tOTtief^g|4-C'fc5©l±41^I^ST'fe5 (T7^ (Terra 
s FRG) h, 1992, J Biol Chem, 2 6 7 : 1 5 3 0 1-1 

5 3 0 9) o 

SMF + tf {C*5»tSA c e -AMP 1 ©S&^tifi&OJttRW^^^-^iRStt'C 
fcSKKaittSeif. fc iritis 2 l^fffc 1 2<£8<DJ|ffi£l 0u/ml* 
«l©aiajT?Ra*-fSR s-AFP2tCEE*-t-S (f7^ (Terras FG) 
h, 1 9 9 2, J Biol Chem, 2 6 7 : 1 5 3 0 1-1 5 3 0 9) , 
ItitcA c e -AMP 1 fiftiM^tLfc, Ace -AMP 1 \Z.Mft#j\Z.1®mte ( 
Bl 3 0M) Raphanus sativus fl>b<£>ns LTPil6ftfe^ 
Rs— nsLTP (Terras FRG) 1 9 9 2, Plant 

Physiol, 100:1055-1058) <fc <9 ttiMc^itli^\f\ * 
Bgfc:, ^2(d^{f7t^®«V^tLt SMF^m^R s-nsLTPiat) 
10 0^ g/m 1 ^^(D^-CfiPl^^tb^V^ (T?* (Terras FRG 
) 5>, 1992, Plant Physiol, 100:1055-1058) 

0 £<bf£ b?*u^i/&£W='J**rfrbmM£tlfc2mM<Dn s LTP, -tft-?f 
tLZm-n s LTPfeit/T a-nsLTPli, SMF* ^fcte^-OBifc Lfc 9 

scK^v>Tn©ii5iat 200 EMG/ML^icmt'iiPiSL^^ofc ($2 

#f$) o ^-^-A^(D^d^^fijl^tL7cin s LTPlfif (CW1 8ioctt>*CW2 

1 IH3#j$) (75, F u s a r i u m s o 1 a n i t^-T^S T CsoMta 
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(24) 9-5 0 1 4 2 4 

-18 0/xg/ml Wy^CT) t'fcofc (^tyt (Mol ina A) 
P>. 1993, FEBS Le t t ; 316 : 119-122) 0 LfrLi&iDM 

^^O^^^-^^ffi^Lfc^ijWMS^fett^ F u sarium culm 
o r um lCMf^Ac e - AMP 1 ©Stt (MMffl 1 Oi5«t^^o-CT yir-f ) 

Am aranthus caudatus CCfjj^^PjOA c —AMP 1 fet3% 
^#J'I4^<^^ K (zflsfTJ^Y (Broekaert) h, 1992, Bioch 
emi stry, 31 : 4308-4314) % *3 iU's A^rtEfL^bW J3 - 

l/iSXXf?^ y v^ — (Redman DG, Fischer N), 1969 

J Sci Food Agri, 20:427-432) <£>J£t££ jSgsfcUfcifc 
L/c 0 ^ 3 ©&fl=TT?© I C50M^^<b*5 o Ace-AMPlli^SL 

fe-r^-C^^^-^O^^Et^UTfllfc-ClSStt^fcS^x Ac -AMP l*5«t 
0 - t' a - n >- ©fgttfcJ: tP b 5 # ^ <fc U f U% $ S £ Sfrft So 

UiUc e - AMP 1 i^^Lt©^^|j:5^v^ 
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(25) 



»«¥9 - 5 0 1 4 2 4 
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(26) ftmW- 9-501424 

Fusarium culmorum \zltf-$- % 
Ace-AMPl, Ac -AMP 1 teiCFjff- fcf a- n >©tfcK»?Stt 







IC50 (Mg/ml) 




SMF 


+ 50 

mM 

K+ 


+50 

mM 

Na+ 


+50 

mM 

NH4+ 


+ 5 
mM 
Mg2+ 


+5 
mM 
Ba2 + 


+5 
mM 
Ca2 + 


Ace-AMPl 


3 


2 


2 


1.5 


2 


2 


6 


Ac-AMPl 


4 


100 


100 


50 


>200 


>200 


>200 




4 


2 


3 


2 


2 


2.5 


35 



Ace - AMP 1 <DtfLM&&Xfi&m&1£& 

Silfif^^ TIS^M^ii?it(^-r-5^cD^^o#W^Lfc : B a c i 
1 1 u s meeater ium ATCC 1 3 6 3 2, Sarcina 1_ 
u * e a ATCC 9342, Agrobacterium t um e f a c 
i e n s LMG 18 8, Alcaligenes eutrophus L 
MG 119 5, Azospiri 1 lum brasilense ATCC 

2 9 1 4 5, E r w i n i a carotovora s u b s p c a r o 
t o v o r a LMG 2458, Escherichia c o 1 i HB 1 
0 Ps eudomona s solanacearum LMG 2 2 9 

3, Ps eudomona s s y r i n g a e p v t a b a c i LMG 

5 19 2, jo <fc t FXa n t homona s campestr i s p v c 
ampes tris LMG 5 8 2 a ^rtl& Saccharomyces _c_ 
e r e v i s i a e S p 1 W<Di8M\Z.%Ft- Sffrffl (CoV Wffi L/c e 
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(27) 



¥f$z^9 - 5 0 1 4 2 4 



ffl»fcJ:tf»SKStf-*-*A c e — AMP K 
Rs-nsLTP s Zm-nsLTP, Ta-nsLTPOgft 



Ace- AMP 1 



ICSO (/tg/ml) 



Rs-nsLTP 



Zra-nsLTP Ta-neLTP 



B me crater! urn 

5 lutea 

6 tumefacien^ 
A eutrop hmg 

A brasilqpgg 
E carotovoz^ 
E coli 

£ solanacearum 
P svrincag 
Z campestr^a 
S cereviaiap 



0. 

8, 
>200 
>200 
>200 
>200 
>200 
>200 
>100 
>100 
>200 



20 
>200 
nd 
nd 
nd 
>200 
nd 
nd 
>200 
>200 
nd 



60 
>200 
nd 
nd 
nd 
>200 

nd 

nd 

>200 

>200 

nd 



>200 

>200 

nd 

nd 

nd 

>200 

nd 

nd 

>200 

>200 

nd 



Ac e - AMP 1 (i^Lt^^7 AMU (B me g a t e r i u 

CDV^tU^LT^ *fcttBN&S c e r e v i s i a M ^Lri^^. 
iAy^X«^<^{£c5^^o^: 0 R s - n s LTPfcJ;l>7m-n s LTPJiB 
me R a t e r i umt^tt^Plf^^feofc^\ i CDj»ngK** LTA 

ce-AMPu^M<Hi oietftmmma^ito 

^tlfcns-LTP (CWl8fcJ:^CW2 1^ i3#I) te N 
ttftlgC lavibactfir michiganensis s u b s p _s_ 
epedonicus jSXXfJf? AfeiSmm P. solanacear um Otj 

»[S:la#■^-^i«*s^^T^^^ (^yt(Moiina) 1993, feb 

S Lett;316:119-122) 0 

HJfe0!l9 

Ace-AMPl c D N ACO 5 ' &£XJt3' $$fr(D P C R Cl<3 < ^ p — - > 
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(28) 9-5 0 1 4 2 4 

Srffcfcfci L7t 0 

Ace-AMPl cDNA©3' ^^rTIE^ «t <9 a— -^^Lfc c . 1 2 

¥{ico h vnmwmm^^^^m^mm (-<-y • , sag 

*ffi**SJ5)c^ (i^A^y ^ (Sambrook) 1989, Molecu 

1 a r Cloning, ,3— )V K • ^ 7 s U • • 7 h y — • 7° 

1/^) , fci^lOpmo 10ii§^fcty^-dT^^- (T 0 ^^-^ — 
OWB114, ^5#HS) mt5 3 0/z 1 ^RNA (l 

us) &i£<&PU 5 2tT'3 0»ydr^^-hLfc o ifiME^SfSfcJ©— ft 
(0. 5jul) £r, 5pmol ©Tyft^yy^^-OWB 114, 5pm 
o 1 ©"fe^-XT"^ — OWB 111 (Ace — AMP 1 ^ftgBT^ /KBSJIU 
t^fc^PRFQN I PCmmi/y^vH , 5nmol©dNTP, 
0. 5»Taq#!J^7-^ joit>*T a q jKJJ ^ T^if (f" 
AT'VP y ^ (Sambrook) b , 1989, Molecular Clon 
ing, 3— /UK • ^7°y >^ • y<— • 7 #7 h y — • 7°U-^) 
25m lOPCRSJCSiS^fefc^Ufco «2|!6<jfc££# (f-A^Vv^^ (Samb 
rook) £> , 1989, Molecular Cloning, =i —/V K • X 

7°y >^ • ✓nw*— •7#7MJ- - tftoT, -f^-i-*— y ^ 

JtS^fife^JSrr^n— ^y/v«$tSctb{c:J; 9##fU 4 0 0 b p <D'<ls K (PI— 

d»ofet©) S;Prep-a-Gene*yh (v^^-^K) Srfll^T* 
#^^fC^oT*giL^c 0 PCR4«Xba IT«L, 7°7^5 KpE 
MBL184- (^-y^--Ty/N^A) tp^-y-y? n-^y^L, ^(D#A 
lE^'J ?rAL F Sid ^ 3i — (77/^->T) T*^-— h y — K (Autor 
ead) Ifi^lJ&^s/h (7 7^~>7) SrfflV^-C*5t«»M 1 3 jEjjfa&Z t>* 

Ace-AMPl cDNA<7>5' £|5#&Ti2lc: J: 0 ^ p — ^ iUlE 
(C&oTOWB 1 1 4£fcf±OWB 13 3 (Ace -AMP l«rUW^?'f^- 
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(29) 



9-501424 



Ace-AMPl cDNA©3' Utt<D% ? UJr?- VEMK £ 
-f^— t L-CffiVN-C, ^:RNA$ri$^^LfCo lOmMOhU^, lmMOED 
TA, 3 0 0mMONaCK 0. 0 5%(w/v)(DSDS (pH8) tpT?3pffi 
ik\^tz? v~^X t 8 ^ (Chromaspin) +TE-100 u — is 1 ? 9) 

7J V1W7kftM^£ «3Ki*U TP^b (D e 1 o r t) b (Nu c 1 Acid 
s Res, 17:6439-6448) OSE^ct-^oT s s DNA^x^y- 

/isitskzit. mm?. io n i <DM^\zi^mm\^t' 0 ^tib<D S s dnai» 

©3' 5^flg (mRNA© 5 ' 5fc$Htefcfo£0 *^7x- fM^©5' 
t*> (s s DNA^W^^y— i/a V^oTtgfC-rS^cfetC) , ^o7;/l^ 
» 3' *#Bfc:fco (^-f-^— ©gS7^^- is 3 ^SrattftSfcfetci) 
/&£*L7c2j-y UJr?- KOWB 116 iZy^^f— b L/ho s s DNA7^^ 

->3^^ft (30;il) It 5pmolO/7^-7"OWB116, 2 
. 5M©s sDN A (ffrlH#fiB) \ 10»T4 RNAyM — 
• V K • /W^"7#fX) % & ±TJ*T 4 RNA y ( 

Tis— /!✓ (Tessier) 1986, Anal Biochem, 158 

: 17 1-17 8) Srg-^TU -O^^-iX a ^{2 2 2°CT*1 6 f^^btbfc 
o s sDNA7-f ^ — a ^ixJ^iflso' — pR (0. 1 n 1 ) 5 n m o 1 <D 

7"7^v-OWB 117 (OWB 1 1 6{^MbX^^{-^ffi'l4-efe-5) , 5m 
molCOdNTPs, 1. 2 5*ffi©Ta q#!l^7-^ fciVTaq*^ 

7— ^SMif^^sr-g-^r-rs 2 5 u i ©pcRKfSs^i^ufc, r~-y 

>^fflaE6 0t)T*©5 PCRiM'^/U&U:, 2 5 pmo 1 OA c e - AMP 1W 
^^^^-f-^— (OWB13 2, OWB1 3 3«ffitt«tCJ:I©, Ace -A 
MP 1 cDNAOfill:^) SrS^«S^*5»cSS*PL, 7=-yy^if5 5 
"Cd^Ti* 3 0 P CR-y-'C ^/U^^SfeLfc 0 -v— P C R*fHfC 

#&Lft^ofc^4 0 0 b ptf)P CRS*S^«5Srfl&SE»c^oTy/u*»5!iL/£. 
f lMCOWB 1 1 3*fe[±OWB 1 1 4<m^n&/Bv^c;Wc|l8'(&&< , 
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(30) 9-501424 

PC 4 0 0 b p©PCR^ K/$q#fb*Lfc 0 ^WPCRM^B a mH I mik 

U p EMB L 1 8 + n-sy^u j$ ASB?iJ<D* ^ 

fltrlE 

£ <9 „ ce-nsLTP c DNACliStS 6 8 6 b p <D%Z 

Ace-AMPl cDNAIl 1 3 27^ / M^- Kt5 3 9 6 b p©l 
(open reading frame), 3 6 b p <D 5 ' <!« JJ — IS^iJ, *5 U ( 
A + ) T^;MdlStt*t2 3 2 bp©3' ltiJ#ISIR«£^t? (0 4) . = — 

v>>-(von Heijne) (1986, Nucl Acids Res, 14: 
4683-469 0) (D^LM, *3 «t^fP^©fife*rtl4*n s LTPtt4fil:^ 

37tl 2 OOFm^OT^y^ia^J (0 4^Tj»SrJfebfe) fi. J*»Ac e -AM 

p ii^%m%imz.&;7£ & titers, y mm t 0 c dna^©3^ k 

J&S&Ac e - AMP l&mMM5\Z.&\t^X&fe£tl1zmmkttl£\*Xl1 

-amp 1 wtmtif£titzNm%T $ ;wt&&&rz>iz#>m&to\z#:%.-i-zz. t 

fi"C#ftj&»ofc:„ ^CAce-AMPl mR N AWlIR^^tt^O*^* 
df-^/U^jStCfifeBAc e - AMP 1 fcttfiftSELfcVl 27$y^t)0 0 ~tf);27 

vacuolar) tt^M 6ff OWIE^I 3 \Z.&&tZ>l3 frtf* issUjfci&T'u^ 
•7 s ?-\ t <DftWt&}t£M.X*ihZi (t*A7fcJ:t;-7yt* (Nakamura, Ma 
tsuoka), 1993, Plant Physiol, 101 : 1-5) , 

£iltt^#> (targetting) 1-£fc#>CQ&:^ia^--C*fc-5 k^Um^fiX^^ (^ K 
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(31) mWkW-Q -5 0 1 4 2 4 

•J-l^feit* (Bednarek, Raikhel), 1991, PI 
ant Cell, 3:1 1 9 5- 1 2 0 6;^^^ (Neuhaus) 
, 1991, Proc Natl Acad Sci USA, 88:1036 
2 

-10366) o ns LTPtieilif^TA c e - AMP 1 <Di§}-&\Z.&hft 

n ^tvWo j; tF;*7 t?'— (A rondel, Kader) , 1990, Exper 
ientia, 4 6 : 5 7 9-5 8 5 ;vK!ly K£5 «fc Tf7* 1/ • p^y h^f 
^ ~y (Madrid, von Wettstein), 1991, Plant 
Physiol Biochem, 2 9 : 7 0 5-7 1 1) „ 
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(32) 9-501424 

3E5 

Ac e-AMPl c DNA^n-i>^i:ffi^fc^ y 3?. ? v*?- K 

0WB114 5 ' -CCA CTCTAGAGAA.TTCA .C (- " l " l " l"l ' l"ri 'TTT r ^ , 

0WB116 5 ' - ASA^03^GCATTGCATC5SAI££ATGATCGAT - 3 ' 

OWBH7 5 ' -ATCGATCATGGATCCGATGCAATGC- 3 ' 

OWB111 5 ' - AA TT.CTAGAC CNMGNTTYCARAAYATHCr - 3 ' 

OWB132 5 ' - AT CGGATCCGAATTC GTGTTGCGACAATr arrjra;- -x • 

OWB133 5'-ATCG^S££^AAXTSAGGACGAACAAAGGTGTTGC-3' 

OWB 15 8 5 ' - TA AGGT A CCATGGT T CGCGTTGTATC - 3 ' 

OWB15 9 5 ' - TAAG^lCCTTCAGTTAATCCTGCCX3CATTGAATTCG-3 ' 

OWB1S0 5 ' -TAAGjGAJ££CTTC3lTTCCTCAGCGTCCAAG-3 ' 

VATO*V l/** KteA c e-AMPl mRN UT-tr >*6£lS]£- 

t>o : OWB 117^ OWB 111, OWB 1 5 8 0 % K) U * U*?- K 
(OWB 11 4. OWB 116x OWB 13 2. OWB 13 3. OWB 15 9. 
OWB 16 0) liAc e-AMP 1 mRN AK*t lt7 >f-^ > *WL$l 
Ac e-AMPl cDNA* ? -5 #;*-»; =f* * U*?- K<Z> 

OWB 114 jRU (A + ) 

OWB 116 5' 

OWB 117 5'** 

OWB 111 307-326 
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(33) <&&W- 9-501424 

OWB 132 325-344 
OWB 133 338-354 
OWB 158 3 5-5 3 
OWB 159 3 7 2-396 
OWB 160 417-43 7 0 

*V ? K+o*(Mffili*5KTt8*«SUfe 0 OWB 1 1 6^fct->T 
Jis 5' 3fciS<D5' 0H*<U>SMb3*U 3' *4fS©3' O HfrT * ./ ft $ tlX 
l^So OWB 1 1 7©E?IJM\ OWB 1 1 6©^^ K8-3 2K*tUT*B 

4tlft-C$>£ 0 OWB 1 1 li:*l»ttt :N=G. As 1\ C;H = A N C\ T; 
M = A % C N ; Y = C. T ; R = A N G 0 

MMM l 0 

A^i^te^Lfc 0 &fom-&m<D-u (o. 5^ i) ^iiw^^Tx- (f-^:/ 

fr-y? (Sambrook) h, 1989, Molecular Clonin 

g , 3-;u k • ^/!) • ■ 7#7 H - • 7*1/^) x ~? : 74-*—<r> 

I^fctOWB 15 8 -OWB 15 9 ^Z/^^i ~^—~T — — ]) ispmgtQ 5°CX* 
„ Sfcli/5'f'7-OWB.l 5 8 -OWB 16 0 ^nzf^^ ^ — T=-—V ^^tSJSt 
5 StrCJSVS* PCRiitBRjSfcteELlfco v-OWB 1 5 8»Ac e 

-AMP 1 cDNA (BHite= K^-^r-atp) ©JcjjSNc o 1 gfrf&cD-r CJhiflEHiK 
pn I«ffi4iAU 7"7-f-7-OWB15 9li7?;il2 0 O&giA c e - 
AMP 1 <DM1feT 5: 7 &) 0> = KXB&^KS&Jh^ K^&J^B a mH I gf5{££r 
^AL, y^^^OWB 1 6 OttA c e - AMP 1 tf)^£&fif§-_lt =» \t^<Dl&3o\Z. 
B a mH I Mi&^M-So #"btlfcOWB 1 5 8 -OWB 1 5 9ioit^OWB 
15 8 - OWB 1 6 Oifipg£j»£Kp n I *5cfctfB a mH I T-fg-fbU 7°^^ 
U'pBluescript II S K-C9#j-/&-f %>%{lL^Zf ? n— — ^ if 
Ut, KpAc e 2*5«fcU<pAc e 1 £#fc 0 r*L <b <£>^AIE 

?ij£j*>7 UTj-f 1 Klfi^J&^Cj; 9 5&jBLfc„ ^7^^ KpAce lfcitfpAc 
e 2<7>f¥AIB?lJ£N c o I *S«tt/S a c I ^ t »C«t «9 U JfcV^T? 
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(34) 



^$¥9- 5 0 14 2 4 



35 

S^^-pB I 5 0 5»»5^7^^'-'>3 (fh7 (D e t 1 
a) £> , 1993, Plant Science, 94:139-149) , r. 
5 X^X^^^ffhZfv^ 5 Kp Ac e 3*5iD«p Ac e 4 Sr^j* L-/c D 3§§I-<^^ 
-pAce3|Ifc^tll, Ace-AMP1©3-K««l«©5' **Sfi:*5V> 
"Cx fiH^>VN^f— g3j?&fco;*7 U 7^!7— -=E-tV ^ £-f/U;*0 3 5 S RN 
AO^/jtfllfigttT'n*— ^— (Hl^?ffitt?r#5fci6, (Kay) h, 

198 7, Science, 2 3 6:1 2 9 9- 1 3 0 2), fcj;t)!7^77^ 

(Datla) £>, 1993, Plant Science, 94:139-1 
4 9) -C^^i/^tuTV^o Ace-AMPlcDNAOn-Ki^Itt 
COS' ^StfcV^TIi^ Agrobac ter ium tumefaciens 

(B e v a n) h, 1983, Nature, 30 4 : 184-187) 0 
— pAc e4lt ^-KWT'D^KOl 2%A'T$*r*SJ\'-%fflT% 

ym&=t— K-t-s K^^y^nf5,OT(j:pAc e 3 km— -c*>5. 

1 1 

mt&Ml OtffitLfc^^^-pAc e 3fcJ:t/p Ac e 4 SrH indl 
I I JJiVS a c I -ef^bb, A c e -AMP lft$L%±y b&^te???* Is 
FSrHindlll-SacI UfcS^fflEjft^^ ^-pGPTV-KA 
N (^<y*— (Becker) £>, 1992, Plant Mol Biol, 
20:1195-1197) tf^^^ n-->^U, 

$ — p FAJ3033*5ctt>*pFAJ3034 £f#fc 0 © 

RB : T-DNA^fi 
LB : T-DNA(3D;£$S 

Tnos : T - D N A 7 y Is — £iH5^-<0 * — 5; ^— ^ — 
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CT P P 



(35) VfiiW- 9-501424 

Ace-AMPl c DNA©*;^^'>*a/D^/f K 



MP : 

S P : 

AMV : 

P e n h 3 5 S 



Ace-AMPl cDNAW^ief K^V 
Ace-AMPl c DNA^v'^' ~)~JV^zf^ K V ^ -f 1/ 

7^7 7^77 ^eif-r ? 5 ' m y ~-y-%m 

©35S RNAOyn^- 
Pnos T-DNA/^y if itfc^^n ^e — $ — 

n p t I I : h7y7.7x7-^ I I ifrfS^- <£>=i— K 

mm 

Tg7: T-DNA31^^-7CD^— 5^ — ^~ 

Jfg;&S#!j 1 2 

J^^^j^r^^-^^i (disarmed) A g r o b a c ter ium t u m e f a c 
i ens LBA440 (pAL44 0 4) (^^"^ (H o e k e m a ) h, 

1983, Nature, 303:179-180) Sr75*^K (Framo 
nd)P>(BioTechnology, 1 : 2 6 2-2 6 9) <Djjfe\Z£. tyjfc 

7fr— i/=>- (Horsch) b (1 9 8 5, Science, 227:1229 
— 123 1) <Djj&;l,Z.&<5\,^X N i c o t i a n a t a b a c u m Sams 
u n <D^CD7=V ^ ? Sr^ffi U pFAJ303 3 *fc(±p FA J 3 0 3 4&{&1i 
t^ Ag robacter i umtt ^MiLt, <7>7F2KlS&£ll;li-f 5 

o (co — cultivation) (4^7 -7-^ 100/j g/m 1 CO 

iliRJEE (selection pressure) (D~fX'MM& tl<5 0 TJ-T-^-Y 
^^100m g/m 1 £r^fi-r5tSilH±-C* h7^^x-y^i«5M^n5 
„ r4x<b<7> h7^-;x = 5/^fili5r, fffc(>i^A$tL/c3t^^^ii^ot^ 
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(36) VrmW- 9-5 0 1 4 2 4 
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(37) 9-501424 

&ym^r : 1 

&man& : 

: 

h * o y - : m.m#. 

gag : 

: A c e — AMP 1 

EJ1J : 

Gin Aan He Cys Pro Arg Val Asn Arg He Val Tnr Pro Cys Val Ala 
l 5 10 is 

Tyr Gly Leu Gly Arg Ala Pro He Ala Pro Cys Cys Arg Ala Leu Asn 
20 25 30 

Asp Leu Arg Phe Val Asn Thr Arg Asn Leu Arg Arg Ala Ala Cys Arg 
35 40 45 

Cys Leu Val Gly Val Val Asn Arg Asn Pro Gly Leu Arg Arg Asn Pro 
50 55 60 

Arg Phe Gin Asn He Pro Arg Asp Cys Arg Asn Thr Phe Val Arg Pro 
«5 70 75 80 

Phe Trp Trp Arg Pro Arg He Gin Cys Gly Arg He Asn 
85 90 

&& : 4 27 5 JWi 
I: 7;;S 

mow. -*m 
b * d v - : um&i 
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(38) 



¥f&¥-9 - 5 0 1 4 2 4 



:Rs-nsLTP 

s.n : 

Ala Leu Ser Cya Gly Thr Val Asn Ser Leu Asn Ala Ala Cys tie Gly 

Tyr Leu Thr Gin Asn Ala Pro Leu Ala Arg Gly Cys Cys Thr Gly Val 
20 25 30 

Thr Asn Leu Asn Asn Met Ala Thr Thr Pro 
35 40 

BE?iJ#^ : 3 

»©« : -#« 

h * o *j - : mmik 

4g« : 

§L%& : So-nsLTP 
: 

Gly He Thr Cys Gly Met Val Ser Ser Lys Leu Ala Pro Cys He Gly 

He Leu Lys Gly Gly Pro Leu Gly Gly Gly Cye Cys Gly Gly He Lys 
20 .25 30 

Ala Leu Asa Ala Ala Ala Ala Thr Thr Pro Asp Arg Lys Thr Ala Cys 
35 40 45 

Asn Cys Leu Lys Ser Ala Ala Asm Ala He Lys Gly He Asn Tyx Gly 
50 55 60 

Lys Ala Ala Gly Leu Pro Gly Met: Cyc Gly Val His He Pro Tyr Ala 
65 70 75 80 

He Ser Pro Ser Thr Asn Cys Asn Ala Val His 
85 30 

SS?U#^ : 4 
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(39) 



9-501424 



1$ : 947=;i 

h * a V - : 

mm 

: E P 2 

6£?IJ : 



Val Leu Thr Cys Gly Gin Val Thr Gly Ala Leu Ala Pro Cys Leu Gly 
1 S 10 15 

Tyx Leu Arg Ser Gin Val Asn Val Pro Val Pro Leu Thr Cys Cys Asn 
20 25 30 

Val Val Arg Gly Leu Asn Asn Ala Ala Arg Thx Thr Leu Asp Arg Lys 
35 40 45 

Thr Ala Cys Gly Cys Leu Lys Gin Thr Ala Asa Ala Val Thr Gly Leu 
50 55 60 

Asn Leu Asn Ala Ala Ala Gly Leu Pro Ala Arg Cys Gly Val Asn lie 
65 70 75 80 

Pro Tyr Lys lie Ser Pro Thr Thr Asp Cyc Asn Arg Val Val 
85 90 



mjm^ -. 5 

S£ : 9175/8 

b # a •:>• - : mm#i 
mm 

: TobLTP 
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(40) ¥?m¥- 9-5 0 1 4 2 4 

Ala Leu Ser Cy« Gly Gin Val Gin Ser Gly Leu Ala Pro Cya Leu Pro 
15 10 IS 

Tyr Leu Gin Gly Arg Gly Pro Leu Gly Ser Cys Cys Gly Gly Val Lya 
20 25 30 

Gly Leu Leu Gly Ala Ala Lys Ser Leu Ser A3p Arg Lya Thr Ala Cys 
35 40 45 

lie Cys Leu Lya Ser Ala Ala Asn Ala He Lys Gly He Asp Met Gly 
50 55 60 

Lys Ala Ala Gly Leu Pro Gly Ala Cys Gly Val Asn He Pro Tyr Lys 
^5 70 75 90 

He Ser Pro Ser Thr Asp Cys Ser Lys Val Gin 
85 90 



m : r i j m 

h # cr y - : Umtk 

mm: 

£.®J% :Le— nsLTP 

Ala Leu Thr Cys Gly Gin Val Thr Ala Gly Leu Ala Pro Cys Leu Pro 
1 5 .10 15 

Tyr Leu Gin Gly Arg Gly Pro Leu Gly Gly Cys Cys Gly Gly Val Lys 
20 25 30 

Asn Leu Leu Gly Sex Ala Lya Thr Thr Ala Asp Arg Lys Thr Ala Cys 
35 40 45 

Thr Cys Leu Lys Ser Ala Ala Asn Ala He Lys Gly He Asp Leu Asn 
50 55 60 

Lys Ala Ala Gly He Pro Ser Val Cys Lys Vol Asn He Pro Tyr Lys 
65 70 75 80 

He Ser Pro Ser Thr Asp Cys Ser Thr Val Gin 
85 90 
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(41) - 5 0 1 4 2 4 

M£ : 9 27 i /« 

: 

mm : 

•■ C B - A 

g£?lj : 

Val Asp Cys Gly Gin Val Asa Ser Sex Leu Ala Ser Cys He Pro Phe 
1 5 io 1S 

Leu Thr Gly Gly Val Ala Ser Pro Ser Ala Ser Cys Cys Ala Gly Val 
20 25 30 

Gin Asn Leu Lys Thr Leu Ala Pro Thr Ser Ala Asp Arg Arg Ala Ala 
33 40 45 

Cys Glu Cys He Lys Ala Ala Ala Ala Arg Phe Pro Thr II a Lys Gin 
50 55 60 

Asp Ala Ala Ser Ser Leu Pro Lys Lys Cys Gly Val Asp He Asn He 
65 70 « ao 

Pro He Ser Lys Thr Thr Asn Cys Gin Ala He Asn 
B5 90 

se^j#^- : 8 
serifs* : 

: 9 27; 
M : 7 i / 6fc 

&m : 

: C B - C 
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(42) 



^¥9- 5 0 1 4 2 4 



Val Asn Cys Gly Gin val Aan Lys Ala Leu Ser Ser Cys Val Pro Phe 
15 10 is 

Leu Thr Gly Phe Asp Thr Thr Pro Ser Leu Thr Cys Cys Ala Gly Val 
20 25 . 30 

Met Leu Leu Lys Arg Leu Ala Pro Thr Val Lys Asp Lys Arg lie Ala 
35 40 45 

Cys Glu Cys Val Lys Thr Ala Ala Ala Arg Tyr Pro Asn tie Arg Glu 
50 55 €0 

Asp Ala Ala Ser Ser Leu Pro Tyr Lys Cys Gly Val Val lie Asn Val 
65 70 75 B0 

Pro lie Ser Lys Thr Thr Asn Cys His Glu lie Asn 
as so 



BE?1J#^ : 9 

a£HcD#& : 

S : T 5 Si® 

*©« : —*m 

b * o v - : mm#: 

mm : 

: C B - B 

SM : 

Ala Val Pro Cys Ser Thr Val Asp Met Lys Ala Ala Ala Cys Val Gly 
1 5 10 15 

Phe Ala Thr Gly Lys Asp Ser Lys Pro Ser Gin Ala Cys Cys Thr Gly 
20 25 30 

Leu Gin Gin Leu Ala Gin Thr Val Lys Thr Val Asp Asp Lys Lys Ala 
35 40 45 

lie Cys Arg Cys Leu Lys Ala Ser Ser Lys Ser Leu Gly tie Lys Asp 
50 55 €0 

Gin Phe Leu Ser Lys He Pro Ala Ala Cys Asn lie Lys Val Gly Phe 
65 70 75 B0 
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(43) 



¥f&¥-9 - 5 0 1 4 2 4 



Pro Val Ser Thr Asn Thr Asn Cys Glu Thr lie His 
85 90 

Sd^JS^ : 1 0 

: 9 3T I /m 
:£! : 7* S / S3 

a®» : 

£S£K : 

: P A P I 

ETd : 

Ala Leu Asn Cys Gly Qln Val Asp Ser Lys Met Lys Pro Cys Leu Thr 
15 10 15 

Tyr Val Gin Gly Gly Pro Gly Gly Pro Ser Gly Leu Cys Cys Asn Gly 
20 25 30 

Val Arg Asp Leu His Asn Gin Ala Gla Ser Ser Gly Asp Arg Gin Thr 
35 40 45 

Val Cys Asn Cys i, e u Lys Gly He Ala Arg Gly He His Asn Leu Asn 
50 55 60 

Lau Asn Asn Ala Ala Ser He Pro Ser Lys Cys Asn Val Asn Val Pro 
*5 70 75 80 

Tyr Thr He Ser Pro Asp He Asp Cys Ser Arg He Tyr 
85 30 

: 1 1 

-Jl c? : 9 0 7 ; 7 S 
S:7W» 
3H©» : — *JR 
b a v - : £Lm#i 
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(44) 



9-501424 



4L®J% : CWl 8 



Ala He Thr Cys Gly Gin Val Ser Ser Ala Leu Gly Pro Cys Ala Ala 
1 S -10 IS 

Tyr Ala Lys Gly Ser Ser Thr Ser Pro Ser Ala Gly Cys Cys Ser Gly 
20 25 30 

Val Lys Arg Leu Ala Gly Leu Ala Arg Ser Thr Ala Asp Lys Gin Ala 
35 40 45 

Thr Cys Arg Cys Leu Lys ser Val Ala Gly Ala Tyr Asn Ala G1 Y Ara 
50 55 60 



Ala Ala Gly He Pro Ser Arg Cys Gly Val ser Val Pro Tyr Itor lie 

80 



65 70 75 



Ser Ala Ser Val Asp Cys Ser Lys He His 
B5 90 

mm^ : i 2 

907;;8 

5? : T J J m 

h * p v - -. mmvt 

: 

: CW2 1 

Ala He Ser Cys Gly Gin Val Ser Ser Ala Leu Ser Pro Cys He Ser 
1 5 10 15 

Tyr Ala Arg Gly Asn Gly Ala Lys Pro Pro Ala Ala Cys Cys Ser Gly 
20 25 30 

Tyr Lys Arg Leu Ala Gly Ala Ala Gin Ser Thr Ala Asp Lys Gin Ala 
35 40 45 
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(45) 



IfrmW- 9-501424 



Tiir Cys Arg Cys He Lys Sax Ala Ala Gly Gly Leu Am Ala Gly Lys 
50 55 60 

Ala Ala Gly He Pro Ser Met Cys Gly Val Ser Val Pro Tyr Ala He 
65 70 75 80 

Ser Ala Ser Val Aap Cya Ser Lys He Arg 
85 90 

§S?U#^ : 1 3 

£?fl0*5f« : 

S3 : 9 o r i j m 

M : T I J & 

b o y - : H&ft 

^©flUS : MS® 

: 

:Ta — nsLTP 

mn : 

He Asp Cys Gly His Val Asp ser Leu Val Arg Pro Cys Leu Ser Tyr 
1 5 10 15 

* Val Gin Gly Gly Pro Gly Pro Ser Gly Gin Cys Cys Asp Gly Val Lys 
20 2S .30 

Asn Leu His Asn Gin Ala Arg Ser Gin Ser Asp Arg Gin Ser Ala Cys 
35 40 45 

Asn Cys Leu Lys Gly He Ala Arg Gly lie His Asn Leu Asn Glu Asp 
50 55 60 

Asn Ala Arg Ser lie Pro pro Lys Cys Gly Val Asn Leu Pro Tyr Thr 
fi 5 70 75 80 

He Ser Leu Asn He Asp Cys Ser Arg Val 
85 90 



: 9 3 7 ; / Bfc 
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matt : 

b * a i* - : 

mm. : 

:Zm-nsLTP 

BEfll : 

Ala lie Ser Cys Gly Gin Val Ala Ser Ala lie Ala Pro Cys lie ser 

5 10 15 

Tyr Ala Arg Gly Gin Gly Ser Gly Pro Ser Ala Gly Cys Cys Ser Gly 
20 2S 30 

Val Arg Ser Leu Asa Asn Ala Ala Arg Thx THr Ala Asp Arg Arg Ala 
35 40 4s 

Ala Cys Asn Cys Leu Lys Asn Ala Ala Ala Gly Val Ser Gly Leu Asm 
50 S5 60 



Ala Gly Asn Ala Ala Ser lie Pro Ser Lys Cys Gly Val Ser II 



£5 



70 7S 



e Pro 
80 



Tyr Thr He Ser Thr ser Thr Asp Cys Ser Arg val Aan 
85 90 

m^m^- ■. i 5 

: 6 8 6i£g*f 

M : 

htf o - : jtSgtt 
fl^OflfiiH : c D N A 

:Ace-AMPl 

AACGAAAATT ACGAAATTAC ATCAATATCT CGAGCCATGG TTCGCGTTGT ATCTTTACTT 60 
GCAGCATCGA CCTTCATACT GTTGATTATG ATAATCAGCA GTCCGTATGC AAATAGTCAG 1.20 
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(47) 9-5 0 1 4 2 4 



AACATATGCC 


CAAGGGTTAA 


TCGAATTGTG 


ACACCCTGTG 


TGGCCTACGG 


ACTCGGAAGG 


180 


GCACCAATCG 


CCCCATGCTG 


CAGAGCCCTG 


AACGATCTAC 


GGTTTGTGAA 


TACTAGAAAC 


240 


CTACGACGTG 


CTGCATGCCG 


CTGCCTCGTA 


GGGGTAGTGA 


ACCGGRACCC 


CGGTCTGAGA 


300 


CGAAACCCTA 


GATTTCAGAA 


CATTCCTCGT 


GATTGTCGCA ACACCTTTGT 


TCGTCCCTTC 


360 


TGGTGGCGTC 


CAAGAATTCA 


ATGCGGCAGG 


ATTAACCTTA 


CGGATAAGCT 


TATATACTTG 


420 


GACGCTGAGG 


AATGAAGACT 


AGG CTCTACT 


GTTATGCACT ATAGTXTATA 


GTATATATAC 


480 


TAAATAAAAC 


AGTATGTGCT 


GTATAATTTG 


CAATATGGAC 


TTATTTATAG 


CAAGTCCTAA 


540 


TGGTGTCTGC 


TACTTGGGTC 


CAGCATTGAG 


CACTATATAG 


GCACTAXATA 


GGGTACTATG 


600 


GGCTGAXTAT 


GATGTCAACG 


G CGGTACTTT 


ATCTTACATA 


AATAAATAAT 


GGGTTTATCT 


660 


TGCTTGAAAA AAAAAAAAAA 


AAAAAA 








686 



B2?IJ#-^ : 1 6 

1327;/! 

v # o v - : mmik 
Sottas = m&n 

mm: 

: 

Met Vol Arg Val Val Ser Leu Uu Ala Ala Ser Thr Phe He Leu Leu 
15 10 15 

He Met He lie Ser Ser Pro Tyr Ala Asa Ser Gin Asa He Cys Pro 
20 25 30 

Arg Val Asa Arg tie Val Thr Pro Cys Val Ala Tyx Gly Leu Gly Arg 
35 40 45 

Ala Pro He Ala Pro Cys Cys Arg Ala Leu Asa Asp Leu Arg Phe Val 
50 55 60 

Aan Thr Arg Asa Leu Arg Arg Ala Ala Cya Arg Cya Leu Val Gly Val 
65 70 75 80 
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(48) 



Vf&W- 9-501424 



Val Asa Arg Asn Pro 01 y Lau Arg Arg Asn Pro Arg Phe Gin Aan He 
85 90 95 

Pro Arg Asp Cye Arg Asn Thr Phe Val Arg Pro Phe Trp Trp Arg Pro 
100 105 110 

Arg lie Gin Cya Gly Arg lie Asn Leu Thr Asp Lys Leu lie Tyr Leu 
115 120 125 

Asp Ala Glu Glu 
13 0 

aeyss-s- : i 7 
-. 3 Qmmm 

b # d - : 
^COM^I : c DNA 

: OWB 1 1 4 

CCRCTCTAGA GAATTCACCT TTTTTTTTTT TTTTTTTTT 39 



E3F|SH§- : 1.8 

S$ : 3 2igg2t 
S! : &gfc 

h # □ x - : 
#-?Z>#4S : c DN A 

tgffi : 

£$<g : OWB 1 16 
SE7IJ : 
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(49) 

AGAATTCGCA TTQCATCGGA TCCATGATCG AT 
S2#J#^ : 1 9 

Eyjo>4$« : 

J§r£ : 2 5*S*f 

b Di/- : iS^tt 

fr^&mm : c D N A 

gig : 

: OWB 117 

ATCGATCJVTG GATCCGATGC AATGC 

gE?!l#-^ : 2 0 

S£ : 2 9£&*j- 
£ : MSS 

: c DNA 
: OWB 111 

mn : 

AATTCTAGAC CNMGNTTYCA RAAYATHCC 
: 2 1 

&me>&m : 

^£ : 3 5JSC£*t 



fi¥9- 501424 
32 



25 
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(50) 

m : turn 

^r»#i : cDNA 

mm : 

tfe^£ : OWB 1 3 2 

AXCGGATCCG AATTCGTGTT GCGACAATCA CGAGG 

: 2 2 
1$ : 3 5 

i! : m m 

ft+amm: cDNA 

: OWB 13 3 

wm : 

ATCGGATCCG AATTCAGGAC GAACAAAGOT GTTGC 

EfllM : 2 3 
g$ : 2 6M*f 

si : mm 

^-F<0«SI : c D N A 



#^JP9 - 5 0 1 4 2 4 



35 



35 
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(51) 

<£M%> : OWB 15 8 

mn : 

TAAGGTACCA TGGTTCGCGT TGTATC 

.• 2 4 

: 3 7i££*f 

w. ■. asm 

^©ffig : c DNA 

mm. : 

: OWB 15 9 

seyij : 

TAAGGATCCT TCAGTTAATC CTGCCGCATT GAATTCG 
SETOI^ ! 2 5 

ft* : 3 OJ&gfcf 

m : mm 
mo® : — *m 

SH^ffl^ : c DN A 
: OWB 16 0 

EFfl : 

TAAGG3VTCCC TTCATTCCTC AGCGTCCAAG 



#^^p9- 5 0 1 4 2 4 



26 



37 
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m 1 ] 



FIG. 1 
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[1213] 
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(55) 9-501424 

[1214] 

FIG. U 

1 AACGAAAATTACGAAATTACATC^ t gCTTCGC LT 1 'I UI AT L"! T 1A CTT 

MVRVVSLL -20 
6 1 GCAGCATCGACCTTCATAC I G 1 ' 1 I^TTATC^IT^TCAGCAGTC CGTATGCAAA17\GTCAG 

AASTFILLIMIISSPYANSQ +1 
121 AACATATGCCCAAGGGTTAATCGA A 1 ' X \ J\ VaA CACC CI J la Itj GCCTTUTGGACTCGGAAGG 

NICPRVNR IVTPCVAYGLGR +21 
1 8 1 GCACCAATaXXCCAT 

APIAPCCRALNDLRFVNTRN +41 
24 1 CTACGACG'IXjCIW^^ 

LRRAAC RCLVGVVNRNPGLR +61 
301 CGAAACCCnT^lTit^GAACATI^ 1 1 1U1 imiLtX T lU 

RNPRFONI PRD CRNTFVRPF +81 
361 TGGTCGCGTCCAAGAATIK^ 

WWRPRIOCGRIN LTDKLIYL +101 
42 1 GACGCTGAGGAA rgaAGACTAGGCITJlALT^ 

D A E E - 
481 TT^AAlAAAACAGTAlTJlliCli;^ 
541 TGGTGTICTl^TACTITX^ 

601 GGCTGATTTVTGATGTIXIAACGGCGGT^ taaaTAATGGGTTI3VTCT 
661 TGCTTGAAAAAAAAAAAAAAAAAAAA 
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